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1 

[#fF!f*©l5H] 

[fif**l] A#OlfC*»5t«Mr«fflt5t# 

[St**2] A»0'L*»Sr*aii-5'Ma*ttffl*a 
tH^ai £ffix.fceBgJS3B&fct5|gl«. 

[3***3] A*©«#-^*>5Jin«ttsr*ai-*aflc 

*»e>iWEA#©A8ESrilftttli-5A»»a^a 

[»**4] AaBttm^aw:, <wfi«tttffl#a©tta 

LfcS-a-t-, A^ABSLfci:^BTt-'5St*^ 3 fc|E^ 

5] Ais^ai^gf*. ^Wftu^sottu 

D, **o, a#i^aj^a^a#Wj£^ajl^,t:v^fg£- 
©l*£«r#oTAlEI$3fel2:i--5ft** 3 (c|E«roS$BSjll 

[»**6] A»o»*-c*>«a#»**ffl-f-sa# 

Ki&tiJ^ai:, WfaA(*:©4>ia*Sr*mi-*'M6afc|fca 

[If** 7] A#:©»t-efo-5m*lil?r^tB-r-5a#: 
Ki&ffi^ai:, ttlSA#0'L'>tt»Sri»ffl-t-5'E?ttSfc|ftttl 

ta^a©*ffl»*i *»fesdEAfl=<oBiByaMSr*ai-* 

BlB5JS»^fcb¥ai^{i^, fulESBgJliB^fcfci^aWu 
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2 

suiEa#*^£hi^-so^ttiM^:(-*5 ft 5 — jewra * ©a 

BEJUW&fcBigEgo 
[It** 8] A*©»*-e*5a<WKiSr*ttli-*afr 
Hj^tiii^ai:. tftEA*<D'Mfi*Sr*m-i-.5.C.->tt»«ffi 

^a t , i^a#**fcaj^a©tfetB*£* t iSffl>bft&te 

W#a©*ffliB?*i:d»fetWEAf*:©eBEyBM'Srtfeai-5 
10 BKmMfttt9MK& frill*., flJfEgBgJl^&tB^ate, 

[ft** 9 ] If** 6 4 fete 7 IB^OSBE^M^ffl^ 
, IH*S10] A#©»#-T?fc5a#»£&ffl-t-5a 

fS<L46 Wc^WsW- tti^a © tH * 2r>fc fulB A# ©SBEJ1 8! £• 

Sc. 

[!t**i i] &#ws&£m&Mm^m\z. t 

fc 3 0^-£t_h©Sfflb^ab-C^Effl-t-5ft*5l4fc 
lilO KilBttae^mtftttftg*. 

[it** i 2 ] ttKAMMfew^stt. ai^s^^iEi^ 
30 nmmm<om^3i^ i ^ia^p> 2 m^mM<omh^m 

LT®BKJl^co^itJ(^v^lt**l , 10, llOp 

L-CBBSM)W©#tii(-fflVN5lf**2 4fcttl 0 {C|E« 
©ffiBEJ^W^tfcSS*. 

[it** i 4 ] -L^ss^fc^a©^!^© 5 a 

5feU^iJ;-T?SBS«*i©^m{^VNSIt**3^VNUl 0 

40 © 5 ^-r < * < 1 1> i ofcfa®(oeBs^i»!«ia^e. 

[If** 15] A#Sr*di-fSAfl^ffi^aSri**>. 

'L^tt*«ffl^a^a#»»ffl#attA#«a^aasA#: 

=fr^5iff**l TiVNbl 4©5*>^^< tt> lofcfEfe 
©SBSJ^^^ttJ^So 
[ff**l 6] SBSJl^ttJ^aiS, ABS^ttS^a^r 
ftraaA»»ffl^S*SABSSrtftiii**>fe*»C.»*» 

5 If** 8 KiE^cDlgBgJlJffl&ffilgS,, 
50 [ff**l 7] ^BSilW^ttl^ai*. ABS^m^a^r 



( 3 ) 

3 

[0 0 0 1] 
[0 0 0 2] 

BE*P<DJBSu Bl*«Ek ffi*H«:filftLTA#<E>eBE«S 10 

^A«B*5j:rJCJI!;||0 6aHffc5> 

t s be** e> § fc^tc BJt*sfc«>fcu^ ir* am 

[Ob 0 3] roiSftBKSBtt^jeiBAMotttiJH:— 

fc fcfrtf 5 t> CD t o TV n/Co 
[0 0 0 4] roi5**IB«r*<fcftfcJHaS, 

h. lM^mIll^v^5^^^<»s^ J ^»5jl^e^^ 30 

5 9 9 3 5^SlCi/Tjtl§t)(Dlt gjMcIBSL*: 
£ e 4*W¥8- 1 1 2 2 7 0-S^«jC||^$tu5 

LTVn^o £fcfcl> #112 0 0 0- 2 1 5#^«fcM^ 

g^y y u abs bssS 3 ^ j: r; 4 w yi^A 

vABEtfrWBULTV^o 

[0 0 0 5] 

*ottEJB»*ttia£«-cj*, ±ttxtft»^4^w 

RE * OtWB t / V 1/ A SIS 1 0^#7?a#:i!3 ^ ^ < N 50 
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[0006] nwmtin^< ^j^mmmzmm 

2*A£ <ft*iL**t-frte*T«V^*»*t>, 
ffli" 5 EE* ir >^mWi± is If <D ffl* fe> iMSSc 

[0 0 0 7] *JW)tt. IWBtt^RJHSr^ttri-St^ 
[0 0 0 8] 

fete, sfra^ffl^g^^aufcSiE+^j|a#«j 

UT A#(OSIBfflJHSrlfttai-5. 

[0009] _bia*wfcj:^ar, BEJUW^tiiii-sffi 
a^sj^^^^co2a^^ras4 3 cD#m^^A8e. s 

[0 0 10] 

mttmsEsa. A*^t6t^fc5a#aisr«iffli-^ffif*: 
twaa#»»^iHi^a^aomA^6>iwaA# 

[00 11] -^LT, SIBjam2:ftH^S>5aMb<0% 
[0 0 12] *«Mco«*«2K^*ftBEffl»«feUlS 

^ ^> tuisA^osisj^ m ?r^ai-r ^ »s^)ffl^ab^a t 

[0 0 13] ^LT, egR«fflfc*aBB^*>5A#«>'i>tt 



5 

[0 0 14] ^3Sn<Ofl|^3iC3d^seiBAXBttttlSI 

mis Afc<Dmz^&zufcmz&ft^zmfcW}&&^ 

g^tflU^ t &#»«a^a<z>*feate;S: t fa bffif2A 
[0 0 15] ^LT, ffi#»iiL4S.»iS:ffiV>TA8ESr 

[0016] ^%n^ff^94iC36^seiEtn)ntttuK 

*o^bdSfcfe^C*ftftbtufcHffi£JLT"efc9 % fa 

A#^ASELfc£^M1-£ 0 
[0 0 17] ^tt, &***i:'MS«©AIBl*oW«Sr 
ffiVNTAHS^tti"t-5CD^ **KAES:*ffl"^*5. 
[0 0 18] *«KO!f*^5fc^d^SBSffl»3«|fflS 

Tfc*ofc*Mu Sfctt. AIS^ffi^Etulcffi^Sj^ 

WPjS St«fo t ABE«f*0 t i" So 
[0 0 19] ^LT, &<HBi'MfiS[OAIIBl*©4«KS: 
ffiVNTABSSr^tiiU mb©#*© 5 b«fc*£Lfc 
#«0WP^ISr»oTAISNF*!lti-'50T\ ffiHfc:ABgB# 

[0020] &¥gw<Dm&^6\z.fafrzmmm%i&itii % £i 
A*ot6*T»fc53af*«&*u+5afWtt*a^ 

«i, A#o*tt***ffli-*iMflW*a*«i:, 1MB 
d»blTOA*OBIEflMSr*Hi-t-seiR»3B*a 

tt-SWPB * oft*HKio mt^ fe b ^ u fcjfcfc b ixfc H 
[0 0 2 1] ^LT, fi#»fciL**G>«lvv yvAi 

[0 0 2 2] *»Ko»*5 7tCd^5ffigE«Si^ffl3£ 
««, A#oft#T?fc-5&«:»Srttffli-sa^«lil^ 
Si. A#o^***ai-s-M6»Bia*»4:, IflE 
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^&ltflEA#^>SISnMfrlftUi*5BIBAMttm 
*ffl*a^>*ffitt*oa5»i6S fe b b*ufcBM£ 

£U:<E> t * U fcafWrt" So 
[0 0 2 3] -t LT X IfWt'bttKO^HHFOtt 

^WRSrtta*?**. 

10 [0 0 2 4] *^^coft*^8 icd*d*£RBjnX&fta£s 

era. A#o»#T?*5afl«*«a^sa<w*a^ 
aflc»<ftta^aco*tntt* t «re£*ft^a^«©tfea 

m^&<Dmmm%k t j^Ma^a^»©*a** t fa 

bs fulSA#:<OAig, aiVNy >uAgBg N i^Alli^ 5 
[0 0 2 5] -t tx, afWbi-MSSfcd^bABB. Sivv 

[0 0 2 6] #XnoM^^[9&d^SSIBJQffilfkttlK 

felt 8 iB*oeK^»!siaiae*-cfc «o 

[0 0 2 7] ^:bTa#:iiJi>il^^:oglv^y 

30 [0 0 2 8] *^5g<Z)ff*^ i o (Cd^SISRnMttlil 

A#©»t^fc*af»sr*ffli-aa#»4ikia 

*»JIU*«offl*d»bmfBA#^BIBfl3!l«r*ffl-t-5 

[0 0 2 9] -t UTx &fMK9S^[5lSc k 'btt&m&&m 
40 »3i:v>5ffiiE«XBiffiBaofe5 2ocr>^»^bSBB«»! 

[0 0 3 0] */c. *3B58<Olt*q( i i (cd^SSEA 

3 o »msi±(oms\^± u^a^aj^)^ bffi#®i^ 
^®^^»ai-5o 

[0 0 3 1] -t IT, SSS^^giv^^T^m^i!)^ 
50 [0 0 3 2] *%^^ff*^l 2{ZfrfaZ>m$%m 
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fsoiUA^e, i i»mja>e> 2 i*iBjBM<oaaKifc*aiLT 

[0 0 3 3] -t Its WPa^mStl-toixSS 
[0 0 3 4] *^^coff*^ 1 3 K^SilJI 

[0035] * LTs *bt&#xm<D 0 *>mmmn t mm 

[0 0 3 6] *fc % *5SKcr>Il*«l 4fcj5^SSIEffl 

[0 0 3 7] LTs HUflOttlilttiW)S£o« 
T#£ c 

[ 0 .0 3 8 ] *fc % #3&93 l 5 (cd^SSISA 

[0 0 3 9] ^LT, 

^ffl.#«5o^tH^fT^ 5 OT% A#K#W*6>©— Wttfc 

So 

[0 0 4 0] 3=fc, *3BMO|f*5[l 6K:d*d>£KflKjn 
M*ttl$6«tt. AK«lH^aSr«i., MISAig^tti^a 

[0 0 4 1] tLT, HKSE*3*fcH:4 0SSV^y >u 
UjS>*?fc5©T?* BKItBBoasv^y vv-AISKSrflfcllfc 
[0 0 4 2] *fc x *»«OJt*«l 7teJta&>5BBUH 

MttttUKca. AEfctH^asrAi*.. tuiBA^ffi^a 

[0 0 4 3] -t LT N — «teU-k««##<aa-*-3« 
[0 0 4 4] 

[0 04 5] (Jfe&£#d 1)01 tt*»H ©JBfc« 1 



( 5 ) #H2 002-219116 

8 

*ffls 2 ttifcflJEB 1 ©T«IKIBilStbfcA#©'MS^Pf 

5flHHo«Mk 4 ttfs-g-iaa^a 3 0 

a^o*£teffii-5&^tfe£B^a. 7 wftflcwtfcaj 

ia***ajLTfflAi-«fi^»^[aafcjfm^a. 8 a 
a#»*^iHi»*ai^a 7 ota^^b*a#t6»^iEi»<o 

SMS:«ttli-sa^»^:lHl«*«6»ttI^a. 9 «f f 

ata^a 3 0 ttwflwa* e> .t» ± « sr »a l 
T*L^*t*mi-S'M6Wftai#a. ioi*-Mawfcm 
*aoffi*d»6ifrja*^tr»a^*-L^»aattjiEtii^ 
a. 1 1 i±A*«a*a 5 ©m* t &#»*a^a 6 <o 

ffi* t 'LsteSfctftffl^a 9 <DV^tl t frb AKSr»*-t-4 A 
BE^ffi^a. 1 2ttA<Wffl*a5 0ttiAia#»364 

20 EMRdbnu^a s cotB^/ 1 'Ma*3E»jiEai^a 1 0 <o 

*e8s«)H«fcm^a, 1 sttHMMtttu^ai 2^ 
aufcBKn*isr*»"*-s*«#a'c*>5. 

[0 0 4 6] m?«B-!r^2r4ffim*? : ^V\ « 

fes *HS«a*a3r4**«**fflW2offlA«rjt« 

-T5igitl^a3 a i ^S^i tat ^^^it 5 7 ^ ;v 
30 3 b i^b4o"CV>5 0 

[0047] 'Ma»aE»»tn^a 1 om 
»«ffl^a6cDttj^*^v^#»»^fc^ais^fc^ 

fes m#:i5«ffi^a 7 <k <MaifcKtt}¥R 9 ttAflofttti 
^a 5 OttS^S^ y SV^A*^sS^^a 1 JiKflPfiEUTV^S t 

[0 0 4 8] ±|afl^J«<of^^fcov^-cR5l'f*. m2{c 

««JHiJ*a4 0Ul*HSr«i-. A#*I»B1K«* 
40 tbfc^Wj-fe 2 LTSlbcoA# * tcjS Lfcmffi 

ix5 (A) as % A#*J^»teb"CV^5^:A^*«>'C^tt■W 
K^O^^^ism^gigtL-rm^tb (B) s 
5 Sr L/c 9 J»^P*»*^a^o^»cr^fWo» 

WWfcfflai"* "(C) o A#^ 
v^rtHtfW*<t*By>S<*9<nfc5E-3< (D) 0 

[0049] — ^s ®:*si i ^m^m^tifzWt^fe, m 

50 (E) ftfc»4A#<o± 5*'Mfl^PFRteJ:Sj|B*^ 



(6 ) 



[0 0 5 0] A**#ffii-*»*-i:flFfiEL*VNiffrfcSr 

[0051] ««ifui^a4tt«#«ya*a'3.^ffl^flr 

iicaW/LXV^, Af**ffl#»5T?r4H2te*i-i5 
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[0052] mm&Aivz (st i) i*-r^-r^^-{- 

TlttyhL (ST 2) . r-EfcA^#SE , J' K)*Jft^ 
b^^— (ST 3) o TfiEfcA^flPfiEJ t ft, A 20 

»»c-r*Ui r^J (ST 6) t, 94'-*^ &-o\zr 

(ST15) £:&5 (ST 4. ST5) 0 
[0 0 5 3] rsj i HKlcftj o^r^t 

r&j 3: L (ST 7, ST 9) s r^RfcTRfiEj 

{-MIT (ST 8) , »«JHa#a4©ffl**VlHT 
K*50ft*ffl-rs*-er©*tttftJt«rt-5 (ST1 

0) o 

[0054] a«i|[ffi#a4©ffl*«sviKTte*ai: 

^^■7H:T2H^M (ST ll) N r-Eic^ftj 
ttX (ST 12) t UT^*E*|£*r17ft5 0 r^j ^ 40 

e> r^fij osw«ttii(BiiEffl*a4<oiaA*viHTfc 

(ST 15) . ^^-7-^0(Ci5ttl:-STt)Vl 
ELhlcfctbtf r^j JcSt^ (ST 6) (ST 13, 

st 14) 0 xmztt.\ a**> r>F£j ^t^ofe 

16, sti 8) % Rgic&j frb r^Fftj fcjfefe**L . 

r>K(c^j r^ftj tcMbr (sti 
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(sti 9) 0 *LTsaijia^a4©aiA*v 

I H±fcfeofc#^fc^-<^— CT 1 Sri?s> h (ST 2 
0); UT, WW r^fc^Ej ttt (ST3) ^lt 

[0 0 5 5] rco®:^a 1 ±T-<DA&<D&. ?F&<?>mfe 

H«*»*afa6 t'L4e^a#a9 tAi&giaj^a 

I I ^sisjiw^ffl^ai 2"{ca*$^5 0 afWMfctH 

^a 6 M\ Afrglffi^a 5 s^ft^S 1 JbfcA#*s#fei- 

*.if o** ^ffl^»o^&ma'Uxa#:ii^©^m 

[0 0 5 6] »A«*m#a6':cff; A*fcB* 

to^A^&ft* fc -tz <ox% fitii jhfc: A£M S #S 



i 




[0057] ^^m?%?^rtg& 

2 H z t Ir.fttHL r ©f 

i ^^l^ts^uxv^^ 0 .b*«afc»jiia^a.iLG:hi:.fc4safcift 

u-46"aa«jiB«fea^a i 2 {cm^ ltv^s«^; & 
'^»^tt«-#&a^a3-<oui^«-§-dSA# < -Sixr 
ft-^toa^a 3 oa*<D««esr^vNX-ttt»:srj|[a u 
Tv^SiL^a»t(ka^a 9 o^^s^ass^tT ux u 

u^i^cDM-^ftke^a 3 o mti *m v ^x*/±s 

uxe^jn^ffl^ai 2fctij;fcLxv^o 
A#^ffl^a 5 1 ±\^xm^^^ t&tii it 

v^Sl•^fc(D*A#:©'Mfi*S:*a^i-5©"C. A#cr>>[@ 

[0 0 5 8] ABMftfflWl 1 I*. A#»m*ft 5 
1 JifcAfrdS#^Ei-S ^ t Sr^ffl UXV^^lc. • 

mm&mtt6 o&xt iMe»*m^a 9 ^ajA t 
PM*"aa©Xis©ifcu']iafrH4^v< gi 

4,(a) ttl5^IB©'Ma» ? El 4 (b) 

04(c) Hj&mKoitgjkfr & s tufc»sa 

WTfc *• jte*-. S4 ( c ) ©«(*(01B#I4WI4JEIB. 
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[0 0 5 9] B+AttKtt^&ABRL-CttRSESl kW 
9, BttJEHd*feAKU-CBIE»*ld»e>1fe^K4*.-e 
(a) ©i&ttJM>*fls*rJiai* ATlMSSgUW 

tMP^MoTV^ — B TttAOte HWK'frttfcP 
®Ti"5^> 8BSaifl[^1^6>4K:*oTt>A«8Ii:ilfcC0 

[0 0 6 0] ftfc. HI 4 (b) SrJLSi:. ftWllAO 

fu 4: B <D h t 4 ^ R RiSMfc bfc i: * fc:58£ 

LT^^ AKtlrafctta#»©»^W:*feH4v^ r 

*tf±* fifl«dSAIStl«^tt**9***-r. *fc* A 

Eit:«{cttffiisa!ft4 <£>$1W > v-AHBS35S^b^-f 

< BBKA^flg <45t &#*4>3B£H: K i ^ if* < ft 

ABiI1ltt*l»IBR:tofcoTtt#«*»4 
Lftv^tas#v\, 

[0061] *«fc«-er*. (i) *&#»i^tB 

6 ottj^j^ t 3 mKsi±^ bft 

v^#^T^ ^o. (2) -to|HteiM6**C IK-hCT 
Lfe:i«au (3) .MSafc«V«r4fcUJ«T 4 R»PQ 

[0 0 6 2] ft£>, AB^FO-MSRoSE-ftttflAH^*) 

A8S4fc»iAK^e>*BO^koif^fe:6MiW«(cUlS 

^ v n 5 fc teABE U T feBSJRffi i- ft o fed* if *, b 

^St«T#§o Lfc3»oT\ AKPfo-frftRSMfc 
^/>ft< _b|Eco5^ (2) ©*M6*oeT**ffl'e#4 
v^#^-efc (l) i (3) a»&fr»ft2:&{rafc*>&n 
St»cAKS:»til-e*5.. fcfcU ^co^^^AIS^J^ 
§^K:ftbftVMDT\ ABB«ltti«. *«K#«3»5I^L 
fc ^ h fe fc> »V C fcSfc £> frfc — SWF P*3 T4t fcAE 
tfcittv^o ft4b\ '**15«-ettT4H:l L 

[0 0 6 3] '&{tfk^ioftitttim 7 -m, xfr&tfj 

■ . . . • 

8SVV >vi k HBCftoT^5*&K#< ft£#\ rco 
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[0 0 6 4] H 5 fc«#»»feEIJSfeJ|[ttl^S 7 (vl^oV N X 

(a) HftMMWft 6 #ttiti Lfctm El 5 

(b) l^^yh«Wl5»f^ 115 

(c) Ii3 0^^ §5 (d) fi4 5»*^ 

-c$>3 0 HI 5 (b) -em^$^^>ffi*Sij[Hj*:0(D^mft 

*KJ*B5 (c) (d) i^^uc^^ttT^^tc 
10 ft<ftt>. H5 (d) ^te¥fift^#te#&bft<ft5 
ds. ¥Sft^dSft< ^otv^< fc 
PBC^otv^: fc #Sfc36»* D El 5 He— wcmas 

J: 9 IB^»K»^-rs#»ffl^Sr«b*J: < T^-upy* 
ri3 0^5^)t\ hi-5*IBttl WW 3 05> 

[0065] roA5 fc&#»»£0»#a*lfc 7 

aaB»a^a8 dSKHjBJBfctta-rs 1 i*w^fe 2#w 

[0 0 6 6] eSS^^i^ttS^® 1 2 tt, ASS^ffi^g 1 

30 ^5r#ai-^o r^0^tb^^«t^:E16^^V^-Ct^^t-5o 
[0 0 6 7] 06 (a) tt3B.#:»5li|Hl|S:a51b»ffl^S 
8(Dffi^ x (b) tt-M&W»i|Cffl**l OOfflA, 

(c) r»s^«oBB^»*ffl*a i 2 ds*ta ufcB 

BEJS^. (d) l««»i:J:StpjSSS©««tt*"efc 
^ 0 ft^^ E14 3 . Wi^X®> Rii^tts v 

nr i 2 rus&fSRSe. 1 2 ^ 

^g^-r^SV^y NR 3 4fl®IE^S3*/c 

[0 0 6 8] Sf, m^»^^[E]»^t!j»ffi^a 8 Offl 

40 *iiMa*se»*a^a 1 opajA^^, sw^v 

v^5.»«3»*>9. ±kbXAIBd»e>3#WKrtte 
»4t5ot, ggVNy yi/Atl^fUii (1) 

x±M9mnnm^st(om^»uisiT. (2) 

^i!i*ai^ai 0©ajA*C2HT^'' (3) 

SI 1 35SAKSr*ffl« 3 WHKrtKJifc O3'o©ft# 

50 ASSE^fo^ i:^Jfei-^o 
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[0 0 6 9] &fcUAWR©#a«rfr5. w- 
£ r. i t-^WIB* oa«Wfeiafcfts*< ft 3 r t & 

wbu 'Ms*^«»^fe'L^»aE»^*fta^s:a 

KOJftUJSrt-s^asH^b^p Sot, ::m 

( 1 ) 'b^m^sbnm^m i o om^a* c 3 £ul. 

(2) afr»a^ia*^»ii[ffl^aoffi*^M2«_b, 

(3) AIEIfettJ^ai 1 *AESr*m* 3 i»IHKI*K:38 

[0 0 7 0] ft*, 'M6*SEitrlHa^a 1 o 
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PROBLEM TO BE SOLVED: To provide a means for 
detecting a sleep cycle of a living body without 
collecting EEG, or the like. 
SOLUTION: An approximate incidence of body 
movements is detected by a method 7 that calculates 
the approximate incidence of body movements from a 
somatic vibration detected by a vibration sensor 2 
installed in the lower side of a mattress 1 and heart 
rate changes are detected by a method 10 that 
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detected by using either one of these methods or 
both of them using a sleeve cycle detector 12, when 
an outline of the sleep cycle can easily be detected 
without obtaining EEG, EMG, EOG, or the like, or 
installing an electrode, or the like, in a living body. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Sleep period detection equipment equipped with a rough body motion detection means 
detect the rough body motion which is a motion of the body, a count calculation means of rough 
body motion generating compute the count of rough body motion generating of fixed time amount 
from the detection result of said rough body motion detection means, and a sleep period detection 
means detect the sleep period of said body from the output of said count calculation means of rough 
body motion generating. 

[Claim 2] Sleep period detection equipment equipped with a heart rate detection means to detect the 
heart rate of the body, a heart rate fluctuation calculation means to compute fluctuation of a heart 
rate from the detection result of said heart rate detection means, and a sleep period detection means 
to detect the sleep period of said body from the output of said heart rate fluctuation calculation 
means. 

[Claim 3] A rough body motion detection means to detect the rough body motion which is a motion 
of the body, and a heart rate detection means to detect the heart rate of said body, It has a sleep 
period detection means to detect the sleep period of said body from the detection result of said rough 
body motion detection means, and the detection result of said heart rate detection means. Said sleep 
period detection means Sleep period detection equipment equipped with a hypnagogic detection 
means to detect hypnagogic [ of said body ] from the detection result of said heart rate detection 
means, and the detection result of said rough body motion detection means. 

[Claim 4] A hypnagogic detection means is sleep period detection equipment according to claim 3 
judged that the body carried out hypnagogic when it continues beyond the time amount with which 
are below the threshold change of the heart rate which the heart rate detection means detected was 
beforehand decided to be, and detected the condition that a rough body motion detection means did 
not detect a rough body motion, and this condition was beforehand decided to be. 
[Claim 5] A hypnagogic detection means is below the threshold change of the heart rate which the 
heart rate detection means detected was beforehand decided to be. And when it continues beyond the 
time amount with which detected the condition that a rough body motion detection means did not 
detect a rough body motion, and this condition was beforehand decided to be Sleep period detection 
equipment according to claim 3 made into hypnagogic time of day with the time of which or the 
back the time of change of a heart rate becoming below the threshold decided beforehand, or just 
before hypnagogic detection from the time of a rough body motion occurring while at the time after 
fixed time amount. 

[Claim 6] A rough body motion detection means to detect the rough body motion which is a motion 
of the body, and a heart rate detection means to detect the heart rate of said body, It has a sleep 
period detection means to detect the sleep period of said body from the detection result of said rough 
body motion detection means, and the detection result of said heart rate detection means. Said sleep 
period detection means It is below the threshold with which the detection result of said rough body 
motion detection means did not detect a fixed time amount rough body motion, or the count of the 
rough body motion in fixed time amount was beforehand decided to be. And sleep period detection 
equipment judged to be deep non-REM sleep when fluctuation of the detection result of said heart 
rate detection means is below the threshold decided beforehand. 

[Claim 7] A rough body motion detection means to detect the rough body motion which is a motion 
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of the body, and a heart rate detection means to detect the heart rate of said body, It has a sleep 
period detection means to detect the sleep period of said body from the detection result of said rough 
body motion detection means, and the detection result of said heart rate detection means. Said sleep 
period detection means Sleep period detection equipment which is beyond the threshold the count of 
generating of the rough body motion in fixed time amount in the detection result of said rough body 
motion detection means was beforehand decided to be, and is judged to be REM sleep when it is 
beyond the threshold fluctuation of the detection result of said heart rate detection means was 
beforehand decided to be. 

[Claim 8] A rough body motion detection means to detect the rough body motion which is a motion 
of the body, and a heart rate detection means to detect the heart rate of said body, It has a sleep 
period detection means to detect the sleep period of said body from the detection result of said rough 
body motion detection means, and the detection result of said heart rate detection means. Said sleep 
period detection means Sleep period detection equipment which detects at least one of hypnagogic 
[ of said body ], deep non-REM sleep, and REM sleep, and is used for detection of a sleep period 
from the detection result of said rough body motion detection means, and the detection result of said 
heart rate detection means. 

[Claim 9] Sleep period detection equipment [ equipped with the sleep period detection means 
according to claim 6 or 7 ] according to claim 8. 

[Claim 10] A rough body motion detection means to detect the rough body motion which is a motion 
of the body, and a count calculation means of rough body motion generating to compute the count of 
rough body motion generating from the detection result of said rough body motion detection means, 
A heart rate detection means to detect the heart rate of the body, and a heart rate fluctuation 
calculation means to compute fluctuation of a heart rate from the detection result of said heart rate 
detection means, Sleep period detection equipment equipped with a sleep period detection means to 
detect the sleep period of said body from the output of said count calculation means of rough body 
motion generating, and the output of said heart rate fluctuation calculation means. 
[Claim 1 1] The count calculation means of rough body motion generating is sleep period detection 
equipment according to claim 1 or 10 which detects and computes the rough body motion for 30 
minutes or more at least. 

[Claim 1 2] A sleep period detection means is sleep period detection equipment of any one 
publication among claims 1, 10, and 1 1 which detect fluctuation of 1 hour to two time periods from 
the output of the count calculation means of rough body motion generating, and are used for 
detection of a sleep period. 

[Claim 13] A sleep period detection means is sleep period detection equipment according to claim 2 
or 1 0 which detects the fluctuation period of 1 hour to two time periods from the output of a heart 
rate fluctuation calculation means, and is used for calculation of a sleep period. 
[Claim 14] It is [ claim 3 used for detection of a sleep period after removing the output at the time of 
a rough body motion detection means detecting generating of a rough body motion among the 
detection results of a heart rate detection means thru/or ] sleep period detection equipment of at least 
one publication among 10. 

[Claim 15] It is [ claim 1 which has a body detection means to detect the body, and performs heart 
rate detection and rough body motion detection only when, as for a heart rate detection means or a 
rough body motion detection means, the body detection means has detected the body thru/or ] sleep 
period detection equipment of at least one publication among 14. 

[Claim 16] A sleep period detection means is sleep period detection equipment according to claim 8 
which it has a hypnagogic detection means, and said hypnagogic detection means is decided 
beforehand after detecting hypnagogic, restricts within **** time amount, and detects deep non- 
REM sleep. 

[Claim 17] A sleep period detection means is sleep period detection equipment according to claim 8 
which it has a hypnagogic detection means, and said hypnagogic detection means is decided 
beforehand after detecting hypnagogic, restricts after **** time amount, and detects REM sleep. 



[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sleep period detection equipment which detects 

the sleep period of the body. 

[0002] 

[Description of the Prior Art] The electroencephalogram under sleep in order to investigate the sleep 
state of the body conventionally, the eye ball lightning Fig., and the electromyogram were measured, 
and the sleep depth of the body is judged, and it is used in order to be classified into six steps of the 
non-REM sleep which consists of four steps, REM sleep, and recovery from the three above- 
mentioned sorts of measurement results and to know the situation of sleep of the body. Generally the 
REM sleep which is a preparation phase for awaking sleep of the body from the non-REM sleep for 
a cerebral rest and rest is repeated with the period for about 1 hour and a half. Moreover, if REM 
sleep seldom appears but it becomes two or more overnight sleep periods after 3 periods while, as for 
1 of the beginning after hypnagogic, and 2 period, the deep non-REM sleep of the sleep depth 3 and 
4 appears for a long time, most of the sleep depth 3 or the deep non-REM sleep of 4 is lost, and REM 
sleep becomes long conversely. For the body, since non-REM sleep deep in order to fully rest a brain 
fully wakes up freshly from a certain thing and sleep, it is needed both for REM sleep to appear 
periodically. 

[0003] Detection of such sleep depth or a sleep period needed to stick an electrode on the body, in 
order to extract the electroencephalogram of the body etc. generally, its preparation was very 
troublesome, and it had also barred sleep. 

[0004] The method of detecting sleep depth and a sleep period is proposed without using an 
electroencephalogram, an electromyogram, and an eye ball lightning Fig., in order to save such time 
and effort. For example, what is indicated by JP,5-959935,A detected the rough body motion under 
sleep of the body by the piezoelectric device arranged on bedding, and presumes sleep depth from 
the quiescence time amount of the reinforcement of a rough body motion, and a rough body motion. 
Moreover, what is indicated by JP,8-1 12270,A has distinguished non-REM sleep and REM sleep 
from the difference and the rough body motion of the value of a current heart rate, and the minimum 
value of the heart rate till then. Furthermore, what is indicated by JP,2000-215,A detected the 
pressure of the air mat arranged under bedding, detected the heart rate of the body under sleep, the 
respiration rate, and the rough body motion, distinguished the shallow non-REM sleep of the sleep 
depth 1 and 2, and the deep non-REM sleep of the sleep depth 3 and 4 from change of a heart rate 
and a respiration rate, and has distinguished non-REM sleep and REM sleep from the occurrence 
frequency of a rough body motion. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although generating of a rough body motion is 
mainly used as an index of REM sleep with the above-mentioned conventional sleep period detection 
equipment Many light rough body motions, like the limbs move also by non-REM sleep were also 
generated, and the rough body motion in REM sleep also had many rough body motions on the 
boundary with non-REM sleep, and when REM sleep continued for a long time, even if it was 
among REM sleep, the rough body motion decreased comparatively, and there was a case where 
both distinction became difficult as a result. 
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[0006] Moreover, not only a rough body motion but when doubling and using the heart rate to which 
fluctuation becomes large at the time of REM sleep In the case of a configuration of computing a 
heart rate from the output of the pressure sensor and sway sensor which detect a rough body motion 
Under the effect of a rough body motion, it is stabilized and a heart rate cannot be detected in many 
cases. Incorrect-recognize the detection error to be heart rate fluctuation at the time of REM sleep, or 
The appearance time of REM sleep may not carry out a short ********** appearance the first sleep 
period after hypnagogic, and there was a limitation in detecting a sleep period only using the 
description of REM sleep. 

[0007] This invention solves said conventional technical problem, and it aims at offering the sleep 
period detection equipment which can detect a sleep period simply and certainly, without attaching 
an electrode etc. in the body. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention computes the count of rough body motion generating from the rough body motion under 
sleep which the rough body motion detection means detected, computes fluctuation of the heart rate 
under sleep which the heart rate detection means detected, and determines the sleep period of the 
body from the count of rough body motion generating, or heart rate fluctuation. Moreover, 
hypnagogic [ of the body ], deep non-REM sleep, and REM sleep are detected from the detection 
result of a rough body motion detection means, and the detection result of a heart rate detection 
means, and the sleep period of the body is detected. 

[0009] Since the sleep period of the body is determined from the count of rough body motion 
generating or heart rate fluctuation period correlated with a sleep period according to the above- 
mentioned invention, it can detect to a sleep period easily, without using the electrode for extracting 
an electroencephalogram and an electromyogram. Moreover, since hypnagogic, deep non-REM 
sleep, and REM sleep are detectable from the description under two kinds of sleep with a rough body 
motion and a heart rate, a sleep period is correctly [ simply and ] detectable. 
[0010] 

[Embodiment of the Invention] The sleep period detection equipment concerning claim 1 of this 
invention had a rough body motion detection means detect the rough body motion which is a motion 
of the body, a count calculation means of rough body motion generating compute the count of rough 
body motion generating of fixed time amount from the detection result of said rough body motion 
detection means, and a sleep period detection means detect the sleep period of said body from the 
output of said count calculation means of rough body motion generating. 

[001 1] And since a sleep period is detected in quest of a sleep period and the generating period of a 
rough body motion with correlation, the outline of a sleep period is easily detectable. 
[0012] The sleep period detection equipment concerning claim 2 of this invention was equipped with 
a heart rate detection means to detect the heart rate of the body, a heart rate fluctuation calculation 
means to compute fluctuation of a heart rate from the detection result of said heart rate detection 
means, and a sleep period detection means to detect the sleep period of said body from the output of 
said heart rate fluctuation calculation means. 

[0013] And since a sleep period is detected in quest of a sleep period and the fluctuation period of 
the heartbeat of the body with correlation, the outline of a sleep period is easily detectable. 
[0014] The sleep period detection equipment concerning claim 3 of this invention A rough body 
motion detection means to detect the rough body motion which is a motion of the body, and a heart 
rate detection means to detect the heart rate of said body, It has a sleep period detection means to 
detect the sleep period of said body from the detection result of said rough body motion detection 
means, and the detection result of said heart rate detection means, and a sleep period detection means 
is equipped with a hypnagogic detection means to detect hypnagogic [ of said body ] from the 
detection result of a heart rate detection means, and the detection result of a rough body motion 
detection means. 

[0015] And since it detects hypnagogic using a rough body motion and a heart rate, hypnagogic is 
certainly detectable. 

[0016] A hypnagogic detection means is below the threshold change of the heart rate which the heart 
rate detection means detected was beforehand decided to be, and the sleep period detection 
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equipment concerning claim 4 of this invention detects the condition that a rough body motion 
detection means does not detect a rough body motion, and when it continues beyond the time amount 
this condition was beforehand decided to be, it judges that the body carried out hypnagogic. 
[0017] And since it detects hypnagogic using the description at the time of a rough body motion and 
hypnagogic [ of a heart rate ], hypnagogic is certainly detectable. 

[0018] The sleep period detection equipment concerning claim 5 of this invention A hypnagogic 
detection means is below the threshold change of the heart rate which the heart rate detection means 
detected was beforehand decided to be. And when it continues beyond the time amount with which 
detected the condition that said rough body motion detection means did not detect a rough body 
motion, and the condition was beforehand decided to be From the time of a rough body motion 
occurring, while at the time after fixed time amount, it considers as hypnagogic time of day with the 
time of which or the back the time of change of a heart rate becoming below the threshold decided 
beforehand, or just before hypnagogic detection. 

[0019] And hypnagogic is detected using the description at the time of a rough body motion and 
hypnagogic [ of a heart rate ], and since it considers as hypnagogic time of day with the time of day 
of the description behind generated among these descriptions, hypnagogic time of day can be 
determined certainly. 

[0020] The sleep period detection equipment concerning claim 6 of this invention A rough body 
motion detection means to detect the rough body motion which is a motion of the body, and a heart 
rate detection means to detect the heart rate of the body, It has a sleep period detection means to 
detect the sleep period of said body from the detection result of said rough body motion detection 
means, and the detection result of said heart rate detection means. Said sleep period detection means 
When it is below the threshold with which are below the threshold with which the detection result of 
said rough body motion detection means did not detect a fixed time amount rough body motion, or 
the count of the rough body motion in fixed time amount was beforehand decided to be, and 
fluctuation of the detection result of said heart rate detection means was beforehand decided to be, it 
is judged as deep non-REM sleep. 

[0021] And since deep non-REM sleep is detected using the description at the time of non-REM 
sleep with deep rough body motion and heart rate, deep non-REM sleep is easily detectable. 
[0022] The sleep period detection equipment concerning claim 7 of this invention A rough body 
motion detection means to detect the rough body motion which is a motion of the body, and a heart 
rate detection means to detect the heart rate of the body, It has a sleep period detection means to 
detect the sleep period of said body from the detection result of said rough body motion detection 
means, and the detection result of said heart rate detection means. Said sleep period detection means 
When the detection result of said rough body motion detection means is beyond the threshold with 
which are beyond the threshold the count of generating of the rough body motion in fixed time 
amount was beforehand decided to be, and fluctuation of the detection result of said heart rate 
detection means was beforehand decided to be, it judges it as REM sleep. 

[0023] And since REM sleep is detected using the description at the time of the REM sleep of a 
rough body motion and a heart rate, deep non-REM sleep is easily detectable. 
[0024] The sleep period detection equipment concerning claim 8 of this invention A rough body 
motion detection means to detect the rough body motion which is a motion of the body, and a heart 
rate detection means to detect the heart rate of the body, It has a sleep period detection means to 
detect the sleep period of said body from the detection result of said rough body motion detection 
means, and the detection result of said heart rate detection means. Said sleep period detection means 
From the detection result of said rough body motion detection means, and the detection result of said 
heart rate detection means, at least one of hypnagogic [ of said body ], deep non-REM sleep, and 
REM sleep is detected, and it uses for detection of a sleep period. 

[0025] And since hypnagogic, deep non-REM sleep, and REM sleep are detected from a rough body 
motion and a heart rate and a sleep period can be detected, an exact sleep period is easily detectable. 
[0026] The sleep period detection equipment concerning claim 9 of this invention is sleep period 
detection equipment [ equipped with the sleep period detection means according to claim 6 or 7 ] 
according to claim 8. 

[0027] And since deep non-REM sleep is detected using the description at the time of non-REM 
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sleep with deep rough body motion and heart rate and deep non-REM sleep is easily detectable, 
hypnagogic, deep non-REM sleep, and REM sleep can be detected from a rough body motion and a 
heart rate, a sleep period can be detected, and an exact sleep period can be detected easily. 
[0028] The sleep period detection equipment concerning claim 10 of this invention A rough body 
motion detection means to detect the rough body motion which is a motion of the body, and a count 
calculation means of rough body motion generating to compute the count of rough body motion 
generating from the detection result of said rough body motion detection means, It had a heart rate 
detection means to detect the heart rate of the body, a heart rate fluctuation calculation means to 
compute fluctuation of a heart rate from the detection result of said heart rate detection means, and a 
sleep period detection means to detect the sleep period of said body from the output of said count 
calculation means of rough body motion generating, and the output of said heart rate fluctuation 
calculation means. 

[0029] And since two fluctuation with correlation to the count of rough body motion generating, a 
sleep period called a heartbeat fluctuation generating period, and a sleep period are detected, a sleep 
period is easily detectable. 

[0030] Moreover, the sleep period detection equipment concerning claim 1 1 of this invention 
computes the count of rough body motion generating from the number of the rough body motions 
which the count calculation means of rough body motion generating generated in the time amount 
more than for at least 30 minutes. 

[003 1] And since a rough body motion is detected using the high time interval of the probability for 
a rough body motion to occur and it considers as 1 time of data even when sleep depth is deep, an 
intermittent output is efficiently convertible for analog data. 

[0032] Moreover, a sleep period detection means detects fluctuation of 1 hour to two time periods 
from the output of the count calculation means of rough body motion generating, and makes a sleep 
period the sleep period detection equipment concerning claim 12 of this invention. 
[0033] And since fluctuation equivalent to the sleep period generally called 1-hour and half extent is 
detected and it considers as a sleep period, the fluctuation which synchronizes with a sleep period is 
certainly detectable. 

[0034] Moreover, a sleep period detection means detects the fluctuation period of 1 hour to two time 
periods from the output of a heart rate fluctuation calculation means, and uses the sleep period 
detection equipment concerning claim 1 3 of this invention for calculation of a sleep period. 
[0035] And since the fluctuation which synchronizes with a sleep period among heart rate fluctuation 
is detected and a sleep period is determined, an easy and exact sleep period can be determined. 
[0036] Moreover, the sleep period detection equipment concerning claim 14 of this invention is used 
for detection of a sleep period after removing the output at the time of a rough body motion detection 
means detecting generating of a rough body motion among the detection results of a heart rate 
detection means. 

[0037] And since only the data at the time of there being no rough body motion generating in 
detection of a sleep period are used, a sleep period can be detected correctly, without using the 
unreliable heart rate at the time of rough body motion generating. 

[0038] Moreover, the sleep period detection equipment concerning claim 15 of this invention has a 
body detection means to detect the body, and a heart rate detection means and a rough body motion 
detection means perform heart rate detection and rough body motion detection, only when the body 
detection means has detected the body. 

[0039] And since detection of a heart rate or a rough body motion is performed only when the body 
exists, a sleep period can be detected certainly, without being influenced by temporary vibration 
from other than the body. 

[0040] Moreover, it has a hypnagogic detection means, said hypnagogic detection means is decided 
beforehand after detecting hypnagogic, and the sleep period detection equipment concerning claim 
16 of this invention is restricted within **** time amount, and detects deep non-REM sleep. 
[0041] And since it restricts to the predormitum in which the deep non-REM sleep of the sleep depth 
3 or 4 appears and deep non-REM sleep is detected, the deep non-REM sleep of the predormitum is 
certainly detectable. 

[0042] Moreover, it has a hypnagogic detection means, said hypnagogic detection means is decided 
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beforehand after detecting hypnagogic, and the sleep period detection equipment concerning claim 

17 of this invention is restricted after **** time amount, and detects REM sleep. 

[0043] And since REM sleep restricts to the anaphase of the sleep which appears mostly and 

generally detects REM sleep, the REM sleep of the anaphase of sleep is certainly detectable. 

[0044] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0045] (Example 1) Drawing 1 is the block diagram of the sleep period detection equipment in the 
example 1 of this invention. The sway sensor which detects various vibration from a fine vibration of 
the heartbeat of the body with which one in drawing had been arranged at the futon and 2 has been 
arranged at the futon 1 bottom, or breathing to the rough body motion by motion of the bodies, such 
as changing sides and migration of the limbs, A signal-processing means to remove an unnecessary 
frequency component while 3 amplifies the output signal of a sway sensor, An amplitude calculation 
means by which 4 computes the amplitude of the output of the signal-processing means 3, a body 
detection means by which 5 detects existence of the body on a futon 1 from the output of the 
amplitude calculation means 4, A rough body motion detection means by which 6 detects only the 
rough body motion by motion of the body from the output of the amplitude calculation means 4, A 
count calculation means of rough body motion generating for 7 to detect the count of rough body 
motion generating from the point in time to [ from the output of a rough body motion detection 
means ] 30 quotas, and to output, A count fluctuation calculation means of rough body motion 
generating by which 8 computes fluctuation of the count of rough body motion generating from the 
output of the count calculation means 7 of rough body motion generating, A heart rate detection 
means for 9 to extract the fluctuation component by the heartbeat from the output signal of the 
signal-processing means 3, and to detect a heart rate, A heart rate fluctuation calculation means by 
which 1 0 computes heart rate fluctuation from the output of a heart rate detection means, A 
hypnagogic detection means by which 1 1 opts for hypnagogic from the output of the body detection 
means 5, the output of the rough body motion detection means 6, and the output of the heart rate 
detection means 9, A sleep period detection means by which 12 determines a sleep period from the 
output of the body detection means 5, the output of the count fluctuation calculation means 8 of 
rough body motion generating, the output of the heart rate fluctuation calculation means 1 0, and the 
output of the hypnagogic detection means 11, and 13 are a display means to display the sleep period 
which the sleep period detection means 12 detected. 

[0046] Using a piezoelectric device, a sway sensor 2 generates the charge according to the 
magnitude of vibration, when a mechanical vibration is added, and it is arranged here at the futon 1 
bottom. Moreover, the bottom of a sway sensor 2 serves as a tatami 14. Moreover, the signal- 
processing means 3 consists of magnification means 3 a which amplifies the output of the biomedical 
signal detection means 2, and filter 3b which removes unnecessary signalling frequency. 
[0047] Moreover, with the heart rate fluctuation calculation means 1 0, only when, as for the rough 
body motion detection means 7 and the heart rate detection means 9, the body exists on a futon 1 
using the output of the body detection means 5 by trying not using the heart rate detected using the 
output of the rough body motion detection means 6 at the time of rough body motion generating for 
calculation of heartbeat fluctuation, detection of a rough body motion or a heart rate is performed. 
[0048] An operation of the above-mentioned configuration is explained. The output Fig. of the 
amplitude calculation means 4 is shown in drawing 2 . If the body is implanted on a futon 1 and 
becomes or sits down horizontally, the sway sensor 2 arranged in the futon 1 bottom will vibrate, and 
the electrical potential difference according to the magnitude of vibration will be generated. As 
shown in drawing 2 , the signal in the case of the rough body motion to which the signal by fine 
body motions, such as a heartbeat of the body and breathing, continues, and it appears, and (B) and 
changing sides will be carried out, or an arm and a foot will be moved if the body is making it the 
rest with bigger (A) in which a big signal appears temporarily by the impact at the time of 
implantation at the time of implantation than the case of a fine body motion appears to this 
generating signal temporarily (C). If the body is not, an output signal becomes small and approaches 
zero (D). 

[0049] On the other hand, at the moment of an object being placed, when an object is put on a futon 
1 , since the fine fine body motion by the heartbeat or breathing like the body does not have (E) in 
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which a big signal appears temporarily in an object, an output signal approaches zero again (F). 
Moreover, also when people walk on a futon 1 and pass, it becomes being the same as that of the 
case where an object is placed. 

[0050] By using VI shown in drawing as a threshold which divides the case where it does not exist 
with the case where the body exists, the existence of the existence of the body is detectable by 
measuring the output of the amplitude calculation means 4 with this VI . Magnification means 3 a of 
the signal-processing means 3 amplifies the output signal from such an oscillating sensor 2, and filter 
3b removes an unnecessary frequency component, and is outputting it to the amplitude calculation 
means 4 and the heart rate detection means 9. 

[0051] The amplitude calculation means 4 computes the amplitude of the output signal of the signal- 
processing means 3, and is outputting it to the body detection means 5 and the rough body motion 
detection means 6. With the body detection means 5, the existence of the existence of the body on a 
futon 1 is judged based on the description of the signal at the time of lying in bed as shown in 
drawing 2 . This judgment algorithm is shown in drawing 3 . 

[0052] A power source is switched on (ST1), it is not rich, Tl is set to a timer (ST2), and it starts 
from the judgment of "people exist temporarily" (ST3). The judgment is changed into "**" only after 
are in the condition which is not trustworthy although it is suspected that people exist saying "people 
exist temporarily", it makes this judgment surely go through when changing a judgment into "**" 
from an "absence", and judging that it certainly exists. By this, even if a noise and a temporary 
output occur, it does not become a "**" judging, but positive body detection is attained. By the time 
it will be decided to "**" if the condition beyond VI continues until a timer is set to 0 (ST6), and a 
timer is set to 0, once it will be in the condition not more than VI as compared with the threshold VI 
which was able to opt for the output of the amplitude calculation means 4 beforehand, reducing the 
timer after a start, it will be decided (ST15) at an "absence" (ST4, ST5). 
[0053] When "**" was decided, and time amount of "being ** temporarily" is also made into 
"**" (ST7, ST9) and is decided by "**" from "it is an absence temporarily", the time amount of 
"being an absence temporarily" is also returned to "**" (ST8), and this condition is maintained until 
it detects that the output of the amplitude calculation means 4 becomes less than [ VI ] (ST10). 
[0054] If the output of the amplitude calculation means 4 becomes less than [VI ], T2 will be set to 
a timer (ST1 1), and an absent judging will be performed as (ST12) as "being an absence 
temporarily." Once the judgment of an "absence" will become more than VI by the time it decides in 
an "absence" (ST1 5) and a timer is set to 0 when the time amount from which the output of the 
amplitude calculation means 4 becomes less than [ VI ] continues two or more [ T ] from "**", it 
will be decided to "**" (ST13, ST14). (ST6) Time amount which became "being an absence 
temporarily" from "it is an absence temporarily" when it was decided at an "absence" is also made 
into an "absence" (ST 16, ST 18). This condition is maintained until it detects becoming when an 
"absence" being decided from "it is ** temporarily" more than [ it also returns the time amount of 
"being ** temporarily" to an "absence" (ST 17) and the output of the amplitude calculation means 4 
shows the big body motion of the body at the time of an ON floor ] V2 (ST19). and the case where 
the output of the amplitude calculation means 4 becomes more than VI — a timer — Tl — a set 
(ST20) - carrying out - again -- as "being ** temporarily" - as (ST3) "**" and an "absence" - 
that judgment is performed. 

[0055] ** of the body on this futon 1 and an absent judgment are outputted to the rough body motion 
detection means 6, the heart rate detection means 9, the hypnagogic detection means 11, and the 
sleep period detection means 12. When the body detection means 5 has detected that the body exists 
on a ftiton 1 , the rough body motion detection means 6 detects only big rough body motions, such as 
changing sides, on the ON floor of the body from the output of the amplitude calculation means 4 to 
a futon 1 , bed leaving, or a futon 1 , and is outputting them to the count calculation means 7 of rough 
body motion generating, the heart rate fluctuation calculation means 10, and the hypnagogic 
detection means 1 1 . 

[0056] In addition, since it considers as the rough body motion of the body with the rough body 
motion detection means 6 only when [ to which the body detection means 5 is on a futon 1 as for the 
body ] thing detection is being carried out Even when people approach near the futon 1 when the 
body does not exist on a futon 1 , or you walk on a futon and a big output comes out from a sway 
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sensor 2, it can prevent performing hypnagogic detection which has recognized this to be a rough 
body motion incorrect, and mistook it, and sleep period detection. 

[0057] When the body detection means 5 detects that the body exists on a futon 1, the heart rate 
detection means 9 extracts the signal from 0.5Hz to 2Hz from the output of the signal-processing 
means 3 with a filter, computes a heart rate in quest of the period of this signal, and is outputting it to 
the heart rate fluctuation calculation means 10 and the hypnagogic detection means 11. Although the 
heart rate fluctuation calculation means 10 computes the magnitude of fluctuation of a heart rate in 
quest of the distribution for 5 minutes of the heart rate detection means 9 and being outputted to the 
sleep period detection means 12 From the heart rate detection precision of a heart rate detection 
means 9 by which the output signal of the signal-processing means 3 blurs greatly, and is computing 
the heart rate using the periodicity of the output of the signal-processing means 3 falling, at the time 
of rough body motion generating After removing the data of the heart rate computed using the output 
of the signal-processing means 3 at the time of a rough body motion occurring using the output of 
the rough body motion detection means 6, the distribution for 5 minutes is computed, the heart rate 
fluctuation which is not influenced by the rough body motion is computed, and it is outputting to the 
sleep period detection means 12. Here, since the heart rate of the body is detected only when [ to 
which the body detection means 5 is on a futon 1 as for the body ] thing detection is being carried 
out, it can prevent performing hypnagogic detection which did not compute a heart rate by force in 
the condition that there is no signal of the body, and was mistaken using this, and sleep period 
detection. 

[0058] The hypnagogic detection means 1 1 is performing hypnagogic detection of the body on a 
futon 1 from the output of the rough body motion detection means 6, and the output of the heart rate 
detection means 9, when the body detection means 5 has detected that the body exists on a futon 1 . 
The hypnagogic detection principle of this hypnagogic detection stage is explained using drawing 4 . 
It is the sleep phase where the heart rate for 1 minute was judged for drawing 4 (a), and the 
generating situation of a rough body motion and drawing 4 (c) were judged for drawing 4 (b) from 
results, such as an electroencephalogram. In addition, in the notation of the axis of ordinate of 
drawing 4 (c), W shows recovery and, as for REM sleep and the figure of 1-4, R shows the sleep 
depth of non-REM sleep. 

[0059] Although hypnagogic [ of the inside A of drawing ] was carried out from recovery and it was 
judged with the sleep depth 1, it is the part judged after 5 minutes again to be recovery, and B is the 
part which carried out hypnagogic from recovery, progressed to 4 gradually from the sleep depth 1 , 
and went into deep non-REM sleep. If a heart rate will fall quickly while being judged with the sleep 
depth 1 in A if change of the heart rate of drawing 4 (a) is seen here, and it is again judged with 
recovery after 5 minutes, the heart rate rose again and has returned to the level at the time of 
recovery of A. On the other hand, although a heart rate falls to hypnagogic and coincidence in B, 
even if sleep depth is set to 4 from 1 , the level with the low heart rate after the heart rate immediately 
after hypnagogic falls is maintained. Thus, if the heart rate at the time of hypnagogic falls rapidly 
and returns from a hypnagogic state to recovery when shifting to hypnagogic from recovery, it will 
rise on the original level quickly. 

[0060] Moreover, if drawing 4 (b) is seen, A front and after B, the rough body motion will be 
generated, when sleep depth changes from 4 to R, and generating of a rough body motion will not be 
seen before and after hypnagogic. A rough body motion seldom generates this before and after 
hypnagogic, and if sleep depth becomes [ the deep non-REM sleep of the sleep depth 4 ] being easy 
to be discovered immediately after hypnagogic deeply, since most generating of a rough body 
motion is lost, a rough body motion will not generate it over long duration in many cases 
immediately after hypnagogic. 

[0061] At this example, by then, the case where generating of a rough body motion does not occur 
beyond T3 time amount from the output of (1) rough body motion detection means 6 And it detects 
that the heart rate fell one or more C between them [ (2) ], judges with the body on a futon 1 having 
carried out hypnagogic, when the level which fell (3) heart-rate fall beyond after [ detection ] T-four 
time amount was being maintained, and is considering as hypnagogic time of day with the time of a 
heart rate falling one or more C. 

[0062] or [ in addition, / that recovery continues when there is no change of a heart rate long 
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duration, since one of the change of recovery from hypnagogic or hypnagogic comes out from 
recovery clearly in our experiment in many cases although it turns out that individual difference has 
change of the heart rate at the time of hypnagogic ] — or it is considered that it is either whether 
hypnagogic would be carried out and it would be in the sleep state. It can judge whether it is in 
which condition by the existence of a rough body motion. Therefore, even when the heart rate 
change at the time of hypnagogic cannot detect the fall of the heart rate of (2) among little above, it 
can detect hypnagogic certainly from (3) to (1), a heart rate, and a rough body motion. However, 
since hypnagogic time of day does not become clear in this case, it is supposed after hypnagogic 
detection that it carried out hypnagogic after fixed time amount T four beforehand decided to be the 
last from the time of a body motion occurring. In addition, in this example, T four is set up as 15 
minutes. 

[0063] With the count calculation means 7 of rough body motion generating, when the output of the 
body detection means 5 has detected that the body exists, the count of the rough body motion 
generated by 30 quotas from the time is counted. Although this increases when it may have been 30 
minutes or more in the time when the recurrence interval of the rough body motion under sleep is 
long and this has become deep non-REM sleep, it is for clarifying periodicity, as swing width of face 
of an output is enlarged by making the output of a count such even case into zero as much as 
possible. 

[0064] The output at the time of changing the time amount counted in the count calculation means 7 
of rough body motion generating to drawing 5 is shown. When the rough body motion to which the 
rough body motion detection means 6 detected drawing 5 (a), and the time amount which drawing 5 
(b) counts are for 15 minutes, in for 30 minutes, drawing 5 (d) of drawing 5 (c) is a case for 45 
minutes. It turns out that drawing 5 (c), (d), and time amount take for extending, the flat part of the 
count 0 of a rough body motion which appears here and there by drawing 5 (b) is lost gradually, and 
the wave of a long period is also clear while the flat part is lost although a flat part stops existing in 
drawing 5 (d). Although drawing 5 is an example, it is thought desirable to count the count of a body 
motion more than for 30 minutes from our old examination result. The body motion output which 
this generates intermittently is efficiently convertible for analog data. However, since the period of 
sleep is generally 30 minutes per hour [ about ], the time amount to count needs to be shorter than 30 
minutes per hour enough. 

[0065] Thus, the count calculation means 7 of rough body motion generating takes out fluctuation of 
the long period of a rough body motion, fluctuation of the period of 1 to 2 hours when the count 
fluctuation calculation means 8 of rough body motion generating is equivalent to a sleep period is 
detected further, and it is outputting to the sleep period detection means 12. In addition, the output of 
the count fluctuation calculation means of rough body motion generating is also correlated with a 
sleep period, can come, and can know the outline of a sleep period also with a chisel. 
[0066] A sleep period is computed from the output of the count fluctuation calculation means 8 of 
rough body motion generating until it is judged with having carried out bed leaving of the sleep 
period detection means 12 with a back body detection means by which hypnagogic [ of the body ] 
was detected by the hypnagogic detection means 1 1 , and the heart rate fluctuation calculation means 
1 0. It explains using the conceptual diagram 6 of this calculation. 

[0067] The sleep period to which the output of the heart rate fluctuation calculation means 10 
detected the output of the count fluctuation calculation means 8 of rough body motion generating 
and (b), and, as for drawing 6 (a), the sleep period detection means 12 of this example detected (c), 
and (d) are as a result of [ of the sleep depth by an electroencephalogram etc. ] a judgment. In 
addition, the shallow non-REM sleep by which REM sleep and a figure are equivalent to the sleep 
depth of non-REM sleep, and NR12 is [ W / recovery and R ] equivalent to the sleep depth 1 or 2, 
and NR34 express the deep non-REM sleep equivalent to the sleep depth 3 or 4 among drawing. 
[0068] First, considerable, then the field considered are extracted from the output of the count 
fluctuation calculation means 8 of rough body motion generating, and the output of the heart rate 
fluctuation calculation means 10 to deep non-REM sleep. Since in the case of the deep non-REM 
sleep of the sleep depth 3 or 4 there is the description that little fluctuation of a heart rate is and it 
generates mainly within 3 hours after hypnagogic mostly [ the count of rough body motion 
generating in fixed time amount ] The output of the count fluctuation calculation means of (1) rough 
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body motion generating detection of deep non-REM sleep Less than [Ml ], (2) It judges that the 
case where the output of the heart rate fluctuation calculation means 1 0 fulfills both three conditions 
of generating ** within 3 hours after two or less C and (3) hypnagogic detection means 1 1 detecting 
hypnagogic is the deep non-REM sleep of the sleep depth 3 or 4. 

[0069] Next, REM sleep is detected. Here, in REM sleep, it used that the count of rough body 
motion generating in that fluctuation of a heart rate becomes larger than the time of non-REM sleep 
and fixed time amount increased, and the big part of heart rate fluctuation was extracted from 
fluctuation of a heart rate, and when the count of rough body motion generating of the part is larger 
than a threshold, REM sleep is detected. Moreover, since short **** and the case where it does not 
appear as heart rate fluctuation clearly have appearance time after hypnagogic for about 3 hours, as 
for REM sleep, it is desirable to detect REM sleep after after [ hypnagogic ] 3 hour. Therefore, the 
output of three or more C and the count fluctuation calculation means of (2) rough body motion 
generating has judged [ the output of (1) heart-rate fluctuation calculation means 10/ more than M2 
and (3) hypnagogic detection means 1 1 ] that hypnagogic is REM sleep when fulfilling both three 
conditions of generating ** after after [ detection ] 3 hour here. 

[0070] In addition, after extracting the fluctuation which is equivalent to the period of REM sleep by 
carrying out wave filtration of the signal of the period of 1 to 2 hours with a filter, and taking it out 
from the output of the heart rate fluctuation calculation means 10, the above-mentioned REM sleep 
is detected here. It is also possible to use only this fluctuation as an index with an easy sleep period 
reflecting the description of a sleep period. 

[0071] Thus, it can ask for a sleep period like drawing 6 (c) from hypnagogic [ which was extracted ] 
by unifying the part of the deep non-REM sleep of less than 3 hours, and the part of the REM sleep 
after [ hypnagogic to ] 3 hour. Although a difference is in a fine point as compared with a sleep 
depth judging according this to the electroencephalogram of drawing 6 (d) etc., it turns out that the 
outline conforms. 

[0072] In addition, this fluctuation may be evaluated and you may judge whether it is the right as a 
sleep period. For example, it can judge based on three points of whether the sleep period (1) 
Obtained is repeated the regular period of 1.5 to 2 hours, it correlates with the count fluctuation of 
(2) rough body motion generating, or to correlate with (3) heart-rate fluctuation period. In (1), 
frequency analysis of the sleep period is carried out, and it can judge with the peak of the frequency 
band with which a period corresponds in 2 hours from 1.5 hours using power spectrum density being 
repeated the regular period of 1 .5 to 2 hours as compared with the threshold PI decided beforehand 
in the case of beyond PI . Moreover, each wave and cross-correlation are computed about (2) and (3), 
and if there is correlation when it is the threshold Rl the value of a cross correlation function was 
beforehand decided to be, and more than R2, it can judge, respectively. In addition, when it turns out 
for all not to be right by this judgment, it is also possible to change each threshold again and to redo 
calculation of a sleep period. Thereby, detection of an exact sleep period is realizable. 
[0073] Moreover, it can also ask for a more exact sleep period combining the fluctuation wave of the 
count fluctuation calculation means of rough body motion generating, and the fluctuation wave of a 
heart rate fluctuation calculation means. Although the description of the non-REM sleep in the first 
half of sleep becomes clear with the output of the count fluctuation calculation means of rough body 
motion generating, the sleep period of the second half becomes unstable, and with the output of a 
heart rate fluctuation calculation means, conversely, under the effect of REM sleep, since fluctuation 
with the clear one more extensive than the first half tends to appear, both advantage can be utilized 
effectively, and the outline of a more exact sleep period can be acquired. 
[0074] Thus, since the sleep period detection equipment of this example detects a sleep period 
combining independent or both in quest of the generating period of a rough body motion with a sleep 
period and correlation, or heart rate fluctuation in which, it can detect the outline of a sleep period 
easily. 

[0075] Moreover, since the sleep period detection equipment of this example can detect each sleep 
phase using the description of deep non-REM sleep and REM sleep at the time of hypnagogic from a 
rough body motion and a heart rate, it can ask for an exact sleep period. 

[0076] Moreover, since the sleep period detection equipment of this example detects fluctuation 
equivalent to the sleep period generally called 1-hour and half extent and makes it a sleep period, it 
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can detect certainly the fluctuation which synchronizes with a sleep period. 

[0077] In addition, although the futon is used as a living body's support means in this example, it 

may be used for a bed Sagitta seat. 

[0078] Moreover, although the signal-processing means consists of a magnification means and a 
filter in this example, a magnification means is not necessarily required, when the sensibility of a 
biomedical signal detection means is good and an output can be taken enough, and when the 
magnitude of a filter of an unnecessary signal component is sufficiently smaller than a biomedical 
signal, it can do unnecessarily. 

[0079] Moreover, although **/absence on a sleep period or a futon are judged in this example as 
compared with the threshold which was able to determine beforehand time amount, such as VI and 
Tl, a detection value, etc. in the judgment means, these thresholds are using the optimum value 
which checked the output and actually asked for it statistically from these data by many men. in 
addition — although this threshold may use constant value, while performing detection of a heart rate 
or a rough body motion — each time — changing — making — a thing --**** — natural — it is good. 
[0080] Moreover, in this example, although the rough body motion and heart rate of the body on a 
futon are detected using one sway sensor, the configuration using the detection means of respectively 
different dedication may be used. Moreover, it is also possible to ask not only for a heart rate but for 
a respiration rate, and to use for detection of a sleep period. 

[0081] Moreover, in this example, what detects a big motion of what detects vertical movement of 
the abdomen of the body which originates in a rough body motion called a motion of the body, and 
breathing and a heartbeat activity by non-contact with a laser variation meter etc. although a rough 
body motion and detection of a heart rate are performed using the sway sensor, a delicate change 
which originates in breathing and a heartbeat activity of the body on bedding by non-contact using a 
ccd camera etc., and the body may be used. 

[0082] Moreover, although the bottom of a futon is covered with the sway sensor in this example, if 
cushions, such as sponge, etc. are further arranged under a sway sensor, the output to vibration can 
be enlarged. It is effective when using especially flexible piezoelectric devices, such as PVDF (Pori 
fluoridation kinky thread NIDEN), as a sway sensor. 

[0083] Moreover, although detection of deep non-REM sleep is performed only within less than 3 
hours in this example from hypnagogic, this numeric value is set up from the general view that many 
[ within 3 hours ] appearances of deep non-REM sleep are seen after hypnagogic. However, after 
[ hypnagogic ] 3 hour or subsequent ones may appear, therefore it is not necessary to necessarily 
limit this detection within 3 hours. Moreover, similarly, although detection of REM sleep is 
restricted after after [ hypnagogic ] 3 hour, it is not necessary to necessarily limit here after 3 hour. 
Furthermore, this example is available for the time domain of detection of deep non-REM sleep, and 
detection of REM sleep at all, even if both detection field laps, although not overlapped. 
[0084] Moreover, although the heart rate fluctuation calculation means is computing and outputting 
distribution from the heart rate for 5 minutes in this example, the time amount used for calculation of 
fluctuation is not limited in 5 minutes that what is necessary is just to be for 1 to about 10 minutes. 
Moreover, as long as it is the count approach that calculation of fluctuation can also compute 
magnitude of fluctuation, such as standard deviation, not using distribution, what kind of count 
approach may be used. 

[0085] Moreover, although the fluctuation component of 1 hour to two time periods is taken out 
from the output of the count calculation means of body motion generating, or the output of a heart 
rate fluctuation calculation means and being used for sleep period detection in this example This is 
because a sleep period generally has the period of 1 -hour and half extent, change, and it moreover 
changes with the occasional conditions by the individual again, so it can fully respond also to change 
of such a condition if fluctuation of the period from 1 hour to 2 hours is detectable. However, it is 
not necessary to necessarily take all of the fluctuation component of 1 to 2 hours out, and what only 
carried out the moving average of the output of the count calculation means of body motion 
generating or the output of a heart rate fluctuation calculation means, and removed the noise 
component can fully be used for sleep period detection. 

[0086] As stated to the above-mentioned example, the sleep period detection equipment of this 
invention can detect the sleep period of the body, without extracting an electroencephalogram, an 
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electromyogram, and an eye ball lightning Fig. By using this, the actual sleep situation of grasp of an 
insomniacs sleep state and those who appeal against insomnia can be grasped easily. Moreover, it is 
also possible to deduce the life rhythm of a proper from a sleep period or the time zone of sleep to 
men, such as a circadian rhythm, and it can greatly use for instruction of a suitable life to the young 
man and elderly people to whom a life rhythm tends to be confused, implementation of a vital force 
**** life, etc. 
[0087] 

[Effect of the Invention] As mentioned above, as the example explained, according to this invention, 
the sleep period of the body can be detected, without extracting an electroencephalogram, an 
electromyogram, and an eye ball lightning Fig. By using this, the actual sleep situation of grasp of an 
insomniac's sleep state and those who appeal against insomnia can be grasped easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The block diagram of the sleep period detection equipment in the example 1 of this 
invention 

[Drawing 2] The output Fig. of the amplitude calculation means of this equipment 

[Drawing 3] The flow chart of the body detection algorithm of the body detection means of this 

equipment 

[Drawing 4] (a) The output Fig. of the heart rate detection means at the time of hypnagogic detection 
of this equipment 

(b) The output Fig. of the rough body motion detection means at the time of hypnagogic detection of 
this equipment 

(c) The sleep phase diagram detected using the electroencephalogram at the time of hypnagogic 
detection etc. 

[Drawing 5] (a) The output Fig. of the rough body motion detection means of this equipment 

(b) The output Fig. of the count calculation means of rough body motion generating of this 
equipment 

(c) The output Fig. of the count calculation means of rough body motion generating of this 
equipment 

(d) The output Fig. of the count calculation means of rough body motion generating of this 
equipment 

[Drawing 6] (a) The output Fig. of the count fluctuation calculation means of rough body motion 
generating of this equipment 

(b) The output Fig. of the heart rate fluctuation calculation means of this equipment 

(c) The output Fig. of the sleep period detection means of this equipment 

(d) The sleep phase diagram detected using the electroencephalogram etc. 
[Description of Notations] 

5 Body Detection Means 

6 Rough Body Motion Detection Means 

7 Count Calculation Means of Rough Body Motion Generating 

9 Heart Rate Detection Means 

10 Heart Rate Fluctuation Calculation Means 

1 1 Hypnagogic Detection Means 

1 2 Sleep Period Detection Means 



[Translation done.] 
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[Drawing 5] 
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